Antibiotic suppression of intestinal microbiota reduces heme-induced lipoperoxidation associated with colon carcinogenesis in rats.
Epidemiological studies show that heme iron from red meat is associated with increased colorectal cancer risk. In carcinogen-induced-rats, a heme iron-rich diet increases the number of precancerous lesions and raises associated fecal biomarkers. Heme-induced lipoperoxidation measured by fecal thiobarbituric acid reagents (TBARs) could explain the promotion of colon carcinogenesis by heme. Using a factorial design we studied if microbiota could be involved in heme-induced carcinogenesis, by modulating peroxidation. Rats treated or not with an antibiotic cocktail were given a control or a hemoglobin-diet. Fecal bacteria were counted on agar and TBARs concentration assayed in fecal water. The suppression of microbiota by antibiotics was associated with a reduction of crypt height and proliferation and with a cecum enlargement, which are characteristics of germ-free rats. Rats given hemoglobin diets had increased fecal TBARs, which were suppressed by the antibiotic treatment. A duplicate experiment in rats given dietary hemin yielded similar results. These data show that the intestinal microbiota is involved in enhancement of lipoperoxidation by heme iron. We thus suggest that microbiota could play a role in the heme-induced promotion of colorectal carcinogenesis.